Genome-wide screening of Escherichia coli genes involved in execution and promotion of cell-to-cell transfer of non-conjugative plasmids: rodZ (yfgA) is essential for plasmid acceptance in recipient cells.
Acquisition of new genetic traits by horizontal gene transfer is a bacterial strategy for adaptation to the environment. We previously showed that Escherichia coli can transmit non-conjugative plasmids laterally in a co-culture containing strains with and without the plasmid. In this study, using the Keio collection, a comprehensive library of E. coli knock-out mutants for non-essential genes, we screened for genes responsible for the execution and promotion of cell-to-cell plasmid transfer in recipient cells. By stepwise screening of 'transfer-down' mutants, two essential genes and six promoting genes were obtained. One of the essential genes was priA, which is involved in DNA replication. This priA mutant was also unable to be transformed by artificial transformation methods, probably due to the deficiency of the plasmid maintenance function. The other essential gene was rodZ (yfgA), a gene involved in the regulation of rod-shaped structure of E. coli cells. This rodZ mutant was transformable by all three methods of artificial transformation tested, suggesting that this gene is essential for cell-to-cell plasmid transfer but not for artificial transformation. These are the first data that suggest that rodZ plays an essential role in DNA acquisition.